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Foreword

(This Foreword is not a part of ANSI/IEEE Std 810-1987, IEEE Standard for Hydraulic Turbine and Generator Integrally Forged
Shaft Couplings and Shaft Runout Tolerances.)

This standard details dimensions of integrally flanged shafts and couplings, such as are used for the connection
between the generator and turbine in hydroelectric installations. It was originally developed by the American Society
of Mechanical Engineers (ASME) in 1928 and approved for publication by the American Standards Association
(ASA) in 1932. A revised version, sponsored by ASME, was approved by ASA in 1947 and identified as
Standard B49.1.

Starting in 1953 the National Electrical Manufacturers Association (NEMA) undertook the sponsorship of the
standard and a revised issue was approved in 1967 by the United States of America Standards Institute (USA Standards
Institute superseded the ASA in 1966).

NEMA elected to withdraw their sponsorship of Standard B49.1 in 1985, and in 1985 the Institute of Electrical and
Electronics Engineers (IEEE) agreed to sponsor it. The Hydroelectric Power Sub-committee of the IEEE Power
Generation Committee undertook the task of reviewing, revising, and reissuing the standard.

NEMA also sponsored Standards MG 5.1, Large Hydraulic-Turbine-Driven Synchronous Generators and Reversible
Synchronous Generator/Motor Units for Pumped Storage Installations and MG 5.2, Installation of Vertical Hydraulic-
Turbine-Driven Generators and Reversible Generator/Motors for Pumped Storage Installations. Both of these
standards contained tables concerning the “Allowable Runout Tolerance.” Since MG 5.1 (rescinded in 1982) and MG
5.2 (rescinded in 1983) have been withdrawn by NEMA, these tolerance data have been included in this standard.

The working group wishes to acknowledge the contributions made to the standard by R. D. Handel and D. H.
Hohnstein.

At the time this standard was approved, the members of the Working Group were as follows:
D. J. Parker, Chair

F. L. Brennan P. S. Johrde J. M. Quigley
D. L. Evans D. H. Thomas

iii



The following persons were on the balloting committee that approved this document for submission to the IEEE

Standards Board:

v

W. W. Avril

M. S. Baldwin
J. H. Bellack

1. B. Berezowski
G. G. Boyle

F. L. Brennan

J. B. Cannon

R. W. Cantrell
R. L. Castleberry
E. F. Chelotti

R. E. Cotta

M. L. Crenshaw
D. J. Damsker
P. M. Davidson
D. Diamant

G. R. Engmann
W. M. Fenner
A. H. Ferber
N. R. Friedman
D. I. Gorden
R. K. Gupta
M. E. Jackowski
W. D. Jackson
J. H. Jones

C. E. Kneeburg
P. R. Landrieu
J. E. Leclair

P. A. Lewis

G. L. Luri

J. T. Madill

O. S. Mazzoni

D. R. McCabe
G. R. Meloy
M. W. Migliaro
J. T. Nikolas
R. E. Penn
C.R. Pope

R. Ramakumar
R. J. Reiman
D. E. Roberts
E. P. Rothong
A.J. Spurgin
G. I. Stillman
J. E. Stoner, Jr
J. B. Sullivan
R. Zweigler



When the IEEE Standards Board approved this standard on September 10, 1987, it had the following membership:

James H. Beall
Dennis Bodson
Marshall L. Cain
James M. Daly
Stephen R. Dillon
Eugene P. Fogarty
Jay Forster
Kenneth D. Hendrix
Irvin N. Howell

* Member emeritus

Donald C. Fleckenstein, Chair
Marco W. Migliaro, Vice Chair

Andrew G. Salem, Secretary

Leslie R. Kerr

Jack Kinn

Irving Kolodny
Joseph L. Koepfinger*
Edward Lohse

John May

Lawrence V. McCall
L. Bruce McClung
Donald T. Michael*

L. John Rankine

John P. Riganati

Gary S. Robinson
Frank L. Rose

Robert E. Rountree
Sava I. Sherr*
William R. Tackaberry
William B. Wilkens
Helen M. Wood



CLAUSE

1.

2.

vi

PAGE
INtrodUCHION ANA SCOPE ....eevuiiiiiiiieetiete ettt ettt st e st e st e e s be e e st e e bt e sabeenseesstesabaenasesabeesssesaseenses 1
S =) (=) 11 PR SRRR 1
COUPLINGES -ttt ettt ettt ettt e bt et b et e bt e et e bt e bt e at e bt e b e en bt eut et e eb e et e eb e e teesee bt emee bt ssaenbesanens 2
R BN V7= RRRURURTRTRRRR 2
3.2 Flange DIMENSIONS. ...c.cocuiiuiiiieiieiieieitt ettt ettt ettt ettt e e st e s s a e e s e st e s e ss e e s e sneennesaeennesaeen 2
IR & 7o) () 5 () (TSR OPRRRRRRNY 7
3.4 BOItS QIA INNULS ...oeiiiiiieiie et iee ettt e ettt e e e ettt eeesebaeeeeesesasaeeeesesaastesessansaseeessansesssessessnseessssnnsseesessnnees 7
IR T F: Vo) Q2 7o) L £ RROPRRRRRY 7
3.0 INUE GUATAS ...ttt e ettt e e e ettt e e e seaaa e e e e sesaaeeeeseanaaaeesessansaseeeesaseaseessensasseessensenesessnnnees 7
Shaft Runout Tolerances — Factory CRECK........ccuiiiiiiiiirieiiiiieeie ettt ettt sre e st esaeesaesbeesanesnseens 12
4.1 Combined Turbine and Generator SNATtS..........ccoovvueiiiiiiiiiiii it e et e e e st eeeessnaeeeas 12
4.2 Combined Generator and Intermediate SHaftS ........c...ooiiiiiiiiiiiiiiiiieeeeeee e 12
4.3 Combined Turbine and Intermediate SNALS ........ccoouviiiiiiiiiiiii et 12
4.4 Individual Generator SNATt............cooviuiiiiiiiiiiie ettt e e e e e e s eeaa e e e e s seaaeeeesssnaateeeesssnnaeeeas 12
4.5 Individual Turbine and Intermediate SHaft ...........ccoovviiiiiiiiiiiiiiieeeeeeee et 12
R ST ¢« RO SRRRRRR 12



IEEE Standard for Hydraulic Turbine and
Generator Integrally Forged Shaft
Couplings and Shaft Runout Tolerances

1. Introduction and Scope

This standard applies to the dimensions of integrally forged shaft couplings and to the shaft runout tolerances. Shafts
and couplings included in this standard are used for both horizontal and vertical connections between generators and
turbines in hydroelectric installations.

This standard does not include data on fabricated shafts, shaft stresses, and bolt tensioning. Industry experience
suggests that the torque capacity of shafts having diameters greater than 72 inches is usually better provided by
fabricated rather than forged shafts.

2. References

The following publications shall be used in conjunction with this standard:

[1] ANSI B18.2.1-1981, American National Standard Square and Hex Bolts and Screws, Inch Series.!

[2] ANSI B18.2.2-1972, American National Standard Square and Hex Nuts.

[3] ANSI C50.10-1977, American National Standard Requirements for Synchronous Machines.

[4] ANSI C50.12-1981, American National Standard Requirements for Salient Pole Synchronous Generators and
Generator/Motors for Hydraulic Turbine Applications.

TANSI publications can be obtained from the Sales Department. American National Standards Institute, 1430 Broadway, New York, NY 10018.
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